A novel TAT fusion protein with osteoinductive activity.
Osteoblasts are thought to be differentiated from pluripotent mesenchymal stem cells. Several intracellular and extracellular osteoinductive proteins are involved in this process. Such proteins include the bone morphogenetic proteins (BMPs) and the LIM mineralization proteins (LMPs) etc. LMP-1 is a novel LIM domain protein promoting the differentiation of osteoblasts during bone formation. It contains three LIM domains/motifs, one PDZ domain and a unique sequence. Through analysis of the amino acid sequence and the function of the LMPs, it has been found that the PDZ domain (1-93 aa) and a unique region (94-133 aa) appear to be critical for bone formation. The TAT protein of human immunodeficiency virus can be fused with other macromolecules, peptides or proteins and transport them into cells successfully. Once being transduced into cells, the fusion protein can recover its biological activity through being rapidly refolded. We supposed that TAT could be fused with LMP-1 (1-133 aa) and LMP-1 (94-133 aa) and the fusion proteins could be easily transduced through biological membranes and generate biological activity. The clinical application of BMPs has been limited for their relatively high cost and the unstable osteoinductivity. If the hypothesis proved to be practical, we would have a more effective new way to promote bone repair and regeneration.